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Abstract. 

Here, we present our modelling (Ryde &: Eriksson, 2002) of the 
2.6 — 3.7/xm spectrum of the red semiregular variable R Doradus ob- 
served with the Short- Wavelength Spectrometer on board the Infrared 
Space Observatory. We will also present the entire spectrum of R Dor up 
to 5 fim based on our model photosphere in order to show which molecules 
are important for the emergent spectrum. 



1. Observations and analysis 

Our goal is to discern whether a moderately varying M giant, such as R Do- 
radus, could be modelled satisfactory with a hydrostatic model photosphere. 
We observed the 2.6 — 3.7/im region with the ISO SWS 06 at a resolution of 
R = 2000-2500 and the full 2.4-45 ^m region with the SWS 01 at R = 30. The 
low-resolution SWS01 observation is used to ensure that the different SWS06 
observations in this region were properly aligned. 

We have calculated hydrostatic model photospheres with the MARCS code 
in spherical geometry. Synthetic spectra were calculated using these model 
photospheres. The synthetic spectra, also calculated in spherical geometry, in- 
clude lines from H 2 (Partridge & Schwenke 1997), CO (Goorwitch 1994), SiO 
(Langhoff & Bauschlicher 1993), CH (J0rgensen et al. 1996), CN (J0rgensen & 
Larsson 1990 and Plez 1998, priv. com.), OH (Goldman et al. 1998), C2 (Querci 
et al. 1971 and J0rgensen 2001, priv. com.), and CO2 (Hitemp; Rothman et al. 
1992). 

We are able to fit the observed range well with a hydrostatic model photo- 
sphere, see Figs. 1 and 2. Our best fit model have the fundamental parameters 
of T e jf = 3000 K, log(g) = 0, and solar metallicity. We find that the wavelength 
region investigated is sensitive to the effective temperature used in the modeling 
of the photosphere. The agreement between the synthetic spectrum and the ISO 
observations is encouraging, especially in the wavelength region of 2.8 — 3.7 |iin, 
suggesting that a hydrostatic model photosphere is adequate for the calculation 
of synthetic spectra in the near infrared for this moderately varying red giant 
star. However, an additional absorption component is needed at 2.6 — 2.8 /um. 
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Figure 1. A comparison between the observed and the synthetic 
spectra of R Dor. 

Thus, we also find that the model does not account for this extra absorption 
component at the beginning of the interval. For a discussion of this discrepancy 
see Ryde k, Eriksson (2002). The spectral signatures are dominated by water 
vapour in the stellar photosphere, but several photospheric OH, CO, and SiO 
features are also present. 

Figs. 3—9 show which molecules are important contributors to the emergent 
spectrum (up to 5 fim) of R Doradus. The synthetic spectra shown there are 
all calculated using our R Dor model atmosphere. However, the spectra are 
synthesized with only one molecule at a time. 

2. Concluding remarks 

R Dor is a moderately varying M Giant. We have modelled its 3 micron ISO 
spectrum (resolving power is ca 2000) successfully with a hydrostatic model 
photosphere. Dynamical models are, however, certainly needed for the Mira 
stars, which show larger variations with time. Line opacities contributing at 
2.6 — 3.7 microns are H2O, CO, OH, and SiO. The region is found to be very 
temperature sensitive, and it is found that an extra absorption is needed at 2.6 
-2.8 microns. 



The IR spectrum of R Dor 



3 




Figure 2. A comparison between the observed and the synthetic 
spectra of R Dor. 
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Spectra] Energy Distribution of the M giant R Doradus 
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Figure 3. R Dor's spectrum up to 5 microns is shown by the black, 
lower line. In red is shown the synthetic spectrum calculated by only 
taking metals into account. The full upper line is the synthetic spec- 
trum with only the continuous opacities taken into account. 
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Spectral Energy Distribution of the M giant R Doradus 
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Figure 4. Same as in Fig. 3 but showing TiO and VO. 
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Figure 5. 



Same as in Fig. 3 but showing ZrO and MgH. 
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Figure 6. 



Same as in Fig. 3 but showing FeH and CaH 
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s, Spectral Energy Distribution of the M giant R Doradus 
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Figure 7. Same as in Fig. 3 but showing OH and H20. 
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Spectral Energy Distribution of the M giant R Doradus 
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Figure 8. Same as in Fig. 3 but showing CO and SiO. 
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Figure 9. 



Same as in Fig. 3 but showing CN. 
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